Sp1 is involved in regulation of cystathionine γ-lyase gene expression and biological function by PI3K/Akt pathway in human hepatocellular carcinoma cell lines.
Hydrogen sulfide (H(2)S) has been found to play an important role as a novel gasotransmitter involved in many biological processes. The regulatory role of endogenous H(2)S-producing enzyme on cancer cell survival is complex and unclear. According to the data that cystathionine γ-lyase (CSE) gene, catalyzed H(2)S production in trans-sulfuration pathway, was upregulated in Akt stably transformed mouse embryonic fibroblast cells, the mechanisms that elevated CSE expression by PI3K/Akt signaling pathway and its biological functions in cell survival were studied. In the present study, firstly, the results showed that PI3K/Akt positively correlated with CSE expression levels in human hepatocellular carcinoma cell lines. CSE expression was decreased by the PI3K inhibitor or Akt deletion, while upregulated with the activating of Akt. Based on dual-luciferase reporter assay, the -592/+139 gene fragment represented the CSE core promoter, and the PI3K/Akt pathway regulated CSE expression on transcriptional level. Sp1 was the critical transcription factor in regulation of CSE expression via the mutation of transcription factor binding sites on the promoter. Furthermore, we proved that Sp1 could directly bind to CSE promoter by ChIP assay. In addition, we explored that the endogenous H(2)S production was connected with the regulated CSE expression, and CSE/H(2)S promoted human hepatocellular carcinoma cell proliferation via cell cycle progression regulation. In summary, we have, for the first time, demonstrated that PI3K/Akt pathway regulates the CSE expression via Sp1, which is particularly important to understand the effect of PI3K/Akt and CSE on the tumorigenesis.